Introduction

34
Sulphate adsorption is a process typically associated with the effects of acid deposition on 35 ecosystems. In the 1980s it was established that SO 4 2-could be adsorbed to iron and 36 aluminium hydrous oxides in soils (Johnson and Todd, 1983; Singh, 1984; Fuller et al., 1985) ,
37
thus delaying acidification effects in soil and water ecosystems. The major reason for the 38 delayed effect was found to be co-adsorption of H + during the SO 4 adsorption process, a 39 phenomenon described by Hingston et al. (1972 Gustafsson et al., 1995) . Rietra et al. (2001) concluded that for goethite, the mechanism 51 probably involved both inner-sphere and outer-sphere complexes. They constrained the CD-
52
MUSIC surface complexation model of Hiemstra and van Riemsdijk (1996) outer-sphere complexes (Zhu et al., 2014) .
60
Surface complexation models are, however, still difficult to integrate in dynamic models for 61 soil chemistry, not least because they require full knowledge of the system including reactions 
This results in the following modified extended Freundlich equation:
162
After taking the logarithm of both sides, and substituting log{H + } for pH, we obtain: in the system, we included also PO 4 and Si at environmentally "realistic" concentrations, c.f.
185
Supplementary Content. The results show that the η value was approximately 1.95 at low 186 ionic strength (Fig, 1) and remained above 1.9 also at an ionic strength of 0.001 M (Fig. 1 ).
187
The result agrees with the results of Ishiguro et al. (2006) was not available; instead the second sample used was the one to which 0.1 mM
204
MgCl 2 + 0.535 mM MgSO 4 had been added.
205
To compare the goodness-of-fit, the RMSE (root-mean square errors) of the simulated values 206 of log Q were determined, using the measured log Q values as the reference. 
Results
209
The five B horizons investigated were different concerning their capability of retaining SO 4 , 210 as could be deduced from the phosphate-extractable SO 4 values ( reproduce the data of the present study (see Fig. S1 ). Our data are more consistent with the Herbelin and Westall (1999) ] -2·pH for the Kloten soil (according to the Temkin model of Gustafsson, 1995) and linear regression results.
